Concanavalin A-induced increase in the membrane fluidity of chicken erythrocytes.
To determine the fluidity of the membrane lipid phase, chicken erythrocytes were labeled with a stearic acid derivative spin label. When chicken erythrocytes were treated with concanavalin A (Con A), ESR spectra showed a change in the peaks of the labels in membrane lipids, indicating an increase of membrane fluidity. The degree of the increase in fluidity of the membrane lipid phase depended on the valency of the lectin used. Tetravalent Con A induced an increase of membrane fluidity at a concentration as low as 30 micrograms/ml, while a monovalent derivative of Con A did not affect membrane fluidity. This increase in membrane fluidity was observed within 10 min after the addition of Con A. If bound Con A was removed with methyl alpha-D-mannoside later than 60 min after its addition, a complete return of the fluidity to the normal level could not be observed. However, no change was found in the composition of phospholipids or in the fatty acid compositions of phosphatidylcholine and phosphatidylethanolamine of chicken erythrocytes after the addition of Con A, indicating that this increase in membrane fluidity is not caused by a change of lipid composition. The clustering of membrane receptors of chicken erythrocytes for Con A was demonstrated when the two-dimensional distribution of ferritin-conjugated Con A on the membranes was assayed by transmission electron microscopy. Furthermore, it was shown that major receptors for Con A of chicken erythrocytes were transmembrane glycoproteins having apparent molecular weights of 100K, 45, and 33K.